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In this three-year project, we will design 
and implement an image database 
system to facilitate the design of 
network learning lecture and activity.  
Here, we describe the results of the 
second year.  We develop novel 
enhancement strategies based on Delete, 
Split, and Merge operations to enhance 
the EM-like clustering algorithms.  An 
identical justification criterion that 
combines the Euclidean distance and the 
Mahalanobis distance for discriminating 
the independent characters of two 
Gaussian distributions to determine the 
decision of split or merge operation 
among clusters is designed.  As a result, 
the developed algorithm can 
automatically escape from local optima 
and yield precise cluster number. 
Experimental results and thorough 
evaluations are given to highlight our 
contributions.  In semantic indexing, 
the subsystem includes three main 
building blocks, namely, keyword 
extraction, keyword expansion, and 
keyword weighting.  We apply a word 
sense disambiguity process inside the 
indexing process.  The mechanism is 
able to increase the possibility of 
selecting correct meaning of annotated 
 3
words.  Then, by using WordNet in the 
keyword expansion stage, these word 
senses will be included in the image 
indices.  As a result, we will enhance 
the recall rate without sacrificing the 
precision ratio. This design intends to 
overcome the drawbacks in conventional 
keyword-based image retrieval system.  
Based on the above technologies, we 
have implemented the design system.  
The prototype is used for building 
calligraphy lectures and learning 
contents. 
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1.Without Keyword Expansion. 
2.With Keyword Expansion. 


















































Basketball Boat Building Car Flower
Recall Without Keyword Expansion
Keyword Expansion














Basketball Boat Building Car Flower
Precision Without Keyword Expansion
Keyword Expansion











[1] Chin-Hwa Kuo, David Wible, 
Meng-Chang Chen, Tzu-Chuan 
Chou, and Nai-Lung Tsao, “On the 
Design of Web-based Interactive 
Multimedia Contents for English 
Learning,” IEEE/ICALT 2004. 
[2] Chin-Hwa Kuo and Tzu-Chuan 
Chou, “Effective Enhancement 
Strategies for EM-like Clustering 
Algorithms,” IEEE Transactions on 
Pattern Analysis and Machine 
Intelligence, submitted, 2004. 
[3] Chin-Hwa Kuo, David Wible, 
Meng-Chang Chen, Tzu-Chuan 
Chou, and Nai-Lung Tsao, “On the 
Design of Web-based Interactive 
Multimedia Contents for English 
Learning,” to be submitted, 
Computers and Education, 2004. 
[4] Chin-Hwa Kuo, Yung-Hsiao Lan, 
Nai-Lung Tsao, and Tzu-Chuan 
Chou, “Building Semantic Indexing 
for Images Retrieval Systems”, to be 
submitted, ACM International 
Conference on Multimedia (ACMM 
2004). 
